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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce square 
difference between a reference signal and an output 
level by calculating optimum number of taps and tap 
coefficient from the delay of the reflected wave of an 
input signal so as to change a digital filter to the 
optimum number of taps. 

SOLUTION: A delay calculation part 24 calculates the 
delay quantity of the reflected wave of the input signal 
from the input signal inputted to an input terminal 1 1 and 
the reference signal inputted to an input terminal 21. An 
optimum number of taps calculation part 25 calculates 
the optimal number of taps responding to the input 
signal from the delay quantity of the reflected wave of 
the calculated input signal and sends information on the 
optimum number of taps. Thereby a variable digital filter 
part 22 switches the number of the taps of the digital 
filter to the optimum number of taps and a waveform- 
equalized algorithm part 23 calculates the tap coefficient 
of the optimum number of taps and writes the tap 

coefficient in the variable digital filter part 22. Consequently the input signal is waveform- 
equalized by the optimum number of taps to reduce the square difference between the 
reference signal and the output level of the digital filter. 
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•th. t-f . RlfiS<7)S@***^ftA7Jft-tA*A^^ 

1 lfc:A*Sii*. A^3$ixftA/lfi^iA^l*?l 1 

fre*mmM.tii®2 4i l zmt>ti&. wfc»fc&2 4i,z&^ 
ffimw&9->,xfm\m25\ l zmz>. ®M9- y xmn 

Bl»2 5Ttt. mm9-yXm.Zm. fcMWinimZ d . 
■fe>^-^ yrcO(aaSrck-r.g»k. SaS^ y^m 

[0036] 
[»4] 
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[0037] -^lt. mm? •77^<mmz*r$?T < is 
3tr. r-f -J? )vy k )V9<n9 yrmimms y-rmz 

tx. mm? •yTmzmwJbitcim'r -< v-rtvyi 

)V?U2 2\,Z&\^XWmitT)V^V XASB2 3frh<r> 
[0038] BIT. m2RX/m3^m.LX. mitztjk 
v vc«i#r 4 . II 2 ti0 1 ^Tgrr -f =J?)V? -f 

?®comm%ffif8.n~m£jjk-t7n-y?mx't>&. & 

r. 12t:*^T. 1 1 J4i»WHt»t*«-i A*^S 
T. 3 UigiS^^riS^ai^^A^^T. 12li 
aj^lSffiT. 3 2<±£^«<D?vT?&^#|&&«gfcor4 

[0039]^:. 02Sr#BgLT. -frtPh^Rrf 4 is 

4)v?®>22<nmmz^xwmth. t-r. x 

:Jj«T 1 1 *^^WScor-r i/ffr? ■< )V-sn,znL\-h 

m^tfrnuzAjizti, m^zmm?<y~7°mi\s7 9 3 

3lzttit>Ztl&. AtHfc^lfrhWrnf-yT®. 

com mtmm? twl* u7?3 3iziiiLxxjjZix 

mm? y7!$L*:\'7?3 3l±^ *cr>ltiJjCDtz*blzm 

LXWomUhZolzLtzZtlzXr), «^r^=J?iV 

[004 0] 03$r#BgLT, 01(C3K$-«T^t 

4 S J9)V~7 4)V?m2 20p^|gj£^fl!jcDW;:o<,vt 

mm-?&. H3£ttwt. 1 utmrnitrnzftt^x 
tjsst. 3 utmm? yT^LMtam^^x^'f-. 1 
2{ita^j^. 4 nt^yyn-y^iz^mLm.mzmm 

LtlTJ iS?)V7 <)Vy. 3 3\i»M? yT^L^y? 
X'tbh. 

[004 1]<J:(:. @3^#BBLT. A^STOr-*^* 

jl^f- 1 1 3&»6fiJ!lKS«SftX:fKB<?>-r i^/P:? -f 
WlzleiLXJjmmfiXjjZtL. #x-f )V9 

n&i)frhmm7 y7'm*\s7?33t l z]m.ztih. - 
a*«t3 i frhmmy yywcomwtf&m? -/t 

m*U7?3 3l,ZttLXXJ]ZtlZ>. Sffi^yXgfc-tel^ 
S^A-^-fA^fcaiftU m.m? y7°%L*\'7 7 3 3X' 

[ o o 4 2 ] (Xc. ®4 z^mix . m 1 {c^-rs^ 



K*>wt. i uis^^st^-r&A^fi^^A^-r 

«3I;y--yXg3t£iJ3)52 5tCtll^-r^ttJ^SgT. . 5 2(i 

5 3(iA^fi^R*N*<7)ji®»&afaji-2.a®« 

[0043] OT. 04 5r#SSL"C, *>#>&iI®«a}gB 
2 4£DiW^^o^tiiBfl-t^. 4-f, A;Wf 1 1*^ 
&J^fc&K^6A*«^*A?j;**l.g>. *LT. A 
^J^§T2 1 fcii»WS-9#A*3ft.*. f^2^if 
<i04^-r«tdtc:, S@»{ii^2 4co^fl:aiSS5 2 

tA^j^n. %zx'*tih2mm^<r>mtti i n\i!<zti 

h . -J-^H^Jijigi^tUgS 5 3 K A* . S®*^ 

[0044] mz. m 5 £#bblt . 0 1 (;^a@m 
&®2 4comM%m&co®comi,z'3\ / ^xmw-fz>. . e 

5 yTiimL&ffimZXsTthXJjam?. 5 1 Ltz 

wmm.z&tsm^zwt.m'? >y7°m%&U2 5 izmji-tz 

tti^SgT. 6 2 y T^St^^LS^^ai^-S ^77 
#iicM^a5. 5 3{iA^i«-^ORlt^<y)5i®^^S:aj^ 

[0045] J^T. H 5 £#BgLT . *^^®®S:aigg 

2 4 otsftHcoi ^-ciftBfl-r & . a r . w&mv&nxti 

a^inf^? 4 i?9)V7 4)Vy-U2 2 ktimmitTfrdt 
UXAgg2 3-Ctt^$n^^^LS^i3V^-C»[»#<b 

— igomk (mzw%.mzim h-smi* 
m%&mtLx^ ^mm^mmxii.. 2ooof- 
rmmkmrnzm^t:) tz, ? yximemmzmm 

itTtVd 'J XAgE 23H^7 T^^ISP 6 2 K A^J 
LT^-yX«ia^i£«-r-5». -?"LT, ^77ii£ta! 

6 2 t-? y r^o^-ftft ^»as-ri> . ssiscmgp 5 

3(wfcv^-C{i. ^-yTf^cy)^-fbM* { A^v^ -,T<niSL 

mzKmLifttth t m%. l . *nt: i 0 x-nm^n 

[0046] VLkmm LtiJ: 5 tc. 4^lttO»]B(c ifi 

tf, ^^Lgititr^ATjfi^fcsmft^fc^ctoT 
A7jfi^Rit^og®i&»ai^i>a@«ajg?i:, a^i 

«#«>RI««MBiK: ioTATjfi^OigiS^ -y^t^ 
%iH&&m.m? y TWM&Ut , ^ y TStcOf -f >-* 

•y 7^<7)^^k:T;P^'J XA»fc ZtlzX^ 

x. mmmtmzm'^x^mm,zr>\\xmmti:9 yy 
%Lzm^xm&%Ht*ftozttfX'Z&<7)x\ 

[0047] t%.ty(r>&2comi&<r>mm: wt. 06 £ 
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JB^^fffiKKouTlftHH.-f.S.. 06l4#5&Bfl<O3S2 
[00 4 8] *Jt. 12tiaj*^F. 2 2li^-y7R«' 

2 3<±nr^7M i-'^;^ * >u*s*>A*ra**:awni# 

T^rf'JXAgp. 2 5teA^fl^^&cO«g*>£>A 
*mS5T'*> 0 . W±f4ll 1 Ofgjfci; |h]«^ i> <DX'h h . 

[0049] ii6 iz7F.-r*$tty(Dm2comM<7>Bmt l zt5 
ft^t awi* t izx ->x AJim^oD/vitznm-t 

9 y T*S:1WW&£** -y xmiTifigB 7 3 k L 
tzZkX'bh. 

[0050]»:, H6£#BBLT. *^c7)^2^ 

t-r. xttm-i nzAjiztitzWiBmt%s<^<?) 

A^fi^(4D/UJt»mgP7 2tA^I$iX^. D/UJt 
@J±JgB7 2t3teV%T, -eoA^lfi-^OD/Uitli^ 

[00 5 1] 

115:5] 

D/U-20* logulX, /(x-d) I 

[0052] zvD/uttcoimzim? •yy^mm^ 

tljg?2 5T*«. Sil^yTt^nu yTffcSrT. 
■t>9-9 vr<7>im*ck-thk, #®^-yTi!tm{i 

[0053] 
[&6] 

m= c + T 

[ o o 5 4 ] mm? vymt&t&2 s iz&^xmm? y 
T&tfnmztitzm±. ±iem i nmmwBmk mm* 
mmzx^xwmmwm&ztih. ^mm^mmiza 

vm3iz^\_,tzi>cr)tm®X'h&> 

[00 55] W±<r>W.W<7>£ die. *jtiHtJ:fttf. 
^^bSi'vwA^fi^-fcSSSfi^fc 1= J: oTA^ft-^- 
<OD/Uifc^Sai-t?,D/UJt^aiS?i:. A^lfi^c7)D 



y t )l>9 k . ftgi? -y T^O^^fbT/l'd' U XAg&£ 

iSft-sct^io-c. ^^fbS^A^m-^tcSii^ 
* -y -rwxwMmftS: mzktfx-%, m&m^nmm 

[0056] C»BJ<om3c7)||SficO»©3 lilT. H7 £ 
#gBLT. *^o^3<7)H*fi^«tcti(t-&jajEM«[ 
Ji^fbSs^^COV^TSiBB-rS. 07{4#SgBJ3<9Sg3 

<7)Hit<o^®{ct>tti» 5ffl;es«yg^fb§i^«^^^-r x 
D7^it$>s. m7iza^x. mztimmmiztf 

yusr*-r&a*ft-^^A^-rsA^ag^. i 2t4aj*ais 

2 5(4A^fi^<OS3*«[cr,3iffi*^A^^lcX5t^g 
jS^:^ ynSt^ttJ-ri»SiS^ yT^tStaigPT^^T. 
tLLf 40 1 t |5|«l& *> <?)Xfo h . 
[0057] mi lz^T*WR(r>&3<r>mmcr>ftmizt5 

wc. mi<vffif8.km%&<r)a. ^mmcomm^za^x 

J4, *T^r -f s^u? -f /^gP2 2<7>ftb>5 tca^x 

* isf^y 4)v?w>zimLtzz k , Rx/mmmtTfr 

=f UXAS82 Scottib VtzWffi? 7 7Uf^tf^ ^* 
^;P7 /l^gfc?);? -y ylkZ^&i-t h «fc 9 (C L7t»E^ 

ffimtr>i> -d v xm,u S2*mm\,tzzkx'h&. 

[0058] <Xlz^ H7Sr#8SLT. 3 <D^1 

•r^.. air. a*«?i i *^co^^fbtff^itr-?» a 
Bjcom i <n%mrmmxztevh t mm^m^mmnm 

3J 2 4 St/igiS^ -y riSciraigp 2 5 TfiV v A^ft^<7) 

mm? >y rss:«m-r-i> . ®«^^br;p^u xasp 

8 2(4^-^©^^ •yTScK/St-C^^bT^rf yXA 

^^br^yxAa58 2t{Ccto. ia^77it 

[00 5 9] OT. H8St/H9^#ggLT. 07{C^ 
f mimM%HtT)\sd V XASP8 2 c7)P$B^«^^o 
V^TSiHfli-S. i-T. H8cOPJC3*3V^. 9 1<4giS^ 
•yTS!t»tBS|52 5*^<7)A^«^- 9 2{4x : J?)\>y 

%HX. *>?-? yT(ntt.W.*nStfrh*.>?-?-y 
y°%&m. 23tiAJjm^kliijim j 5k-t>?-?y7 

cr>omk zm^x 9 •■/ y<7Mfnzm&t& 

? yTmk*n\z^htimmtT)i<3vxj>.%i,x'hz,. 

[0060] mz. H8Sr#BBLT. B8^WtC±J(t^ 

mmsmfcT/udv xasbs 2<r>mmz^xmw-t 

h. &m? y-rmMiii&2 5frt>cr > &®? yy^k 
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-rmimt^ht, ty^-^77<^ilcijM CIS 
7 3 KJ:93<#>£>*i.g>. 

[0061 ] 

[»7] 

c = N — m 

[0062] C:cOJ;d{c:LT*i6^:-fe:V^-^ yrc7){a 
M c cr>*m*W&m'CT)Vzi <J XA& 2 3 £i* 9 . 

y r?)itc {c^L/i«[^^fbT;u^ >j x 

L^? yXfi&fl^T -r ~>'^/l^7 /t^gB8 1 Kfcb^j LT 

XASB8 2tlcJ;oT, ES* y X&tCJE tfcjgflj^ift 
»59Hfc* ilflW h Z t *<T'£ & . 
[00631IC. 09£#ISLT. ®9<7)WctJ{tS 

jg^jpHtr/i^xAsss inmazmtimz^ 

2 5*^<7)A^J^, 9 2<iT4 >-'^7^/U^g?8 1 
^0*^*?. 1 0 1 tifijt? yXgctflg^SftTffiffl 

SB, 2 3tiA;Wt^fcffi^<I^^?yTiMPgfc£ 

T^yXASrt'&S. 

[00 64]ft£. 09£#HgLT\ m9<7>mi,zis»z > 

mm.wmvLTii' =r <j xasj 8 2 <^mmz^ c >t 

tfD&il:? y rfSttif fg£ A?J L . y trgdrftg? 1 0 

1 fciSWCTIBOaS CSC8D C:J:9. ^Sr? y^SSc-t- 
[0065] 
[&8] 

1 =N-m 

[00 6 6] ^OidtcLT^Tt^S^-yX^l cotf 
fBSTttJBSHfcTVU »J XASB 2 3 0 . ^® * y 7(7) 
SfcfrK&ftlWK 0 c7)tf hW6mitT)l> 3 0 XA 

$rSyg^br;Wd , yXAgP2 3TS|3SL, ^fttcffiteL 

-y 7l*fc#J6 Lfc**£ff 3 J 3 L-t i f: Iz X 

o . r < s J9fr? 4)V?®s i t3i^»#-fbr/Pd-u 

XAgB 8 2 t «t -o X . * y TfttCft t fcjg^Srjft 

[0067] kXkcoJ: o iz^ ifmmiz Xti\i£ . 
flSS^OA*fi#fc J: ^TA73ft^aM^aa-r 
SKffiSfi:. A7Jft^SJ*iS<7)iiS(cJ:oTA*ft-^ 



* -y T£MC»o'£3t£tJ Lfc? v~rmL*m^X . X 4 ^* 

tizxix. mmrnt^<Dxtimmzsm^ -y-m 
ximmfczfi ozt tfx-z , mmm^nmmttjj k 

<-tz>zttfx%h. 

[0068] (Sf(7)S4<7)»6«3 m~F, 0 1 0 
$t#bslt. *&W<7>m4cr>m&<7)Bmiz&ll&&!m 

mm<v&<?>mmz^xM*Rt&. mi o«*^co 
^4 nmkn&mizisii&mmmmmmtttnffifgLz^ 
■tya yfmx'hz. mioiz&^x. 1 Ki^^ft 
^znthK-nm^x^-thx-h^. 7iiiD/u 
itvnttiziimKmmm^zAX-r&AJjm?. 1 2ti 

4„ 

[0069] £Ahltm7lzjjk-tftnne>m3cr)mM<7)Bm 

i,z&vhmtitkmmci><7>x'hh . m7cr>ffii&tm%z 
i>cou. m6iz^-rmicr>$i2<Dmm<r>mmizt5v&m 
fctmmiz. mmniiit$2 4?:mmit?. D/ujtmttj 
gP7 2si/^^ yy-mniam 3 l/s^ t x$> 

h. ^T, D/UltatiiSP7 2&t^ i ^^-yXSmat5 
Si57 3(i. ^20jUfe<y)©»T'iiBJL7'cP , 9SfcIS|«=5r«l 
#5rtfv\ ^-(yDflilwXa /^Ji, H7K*rf-*5MH<^(t 

3 nmmo&mxmw Ltzmmt mm^m^^no z t 
izii-oxmmmmmm-hzhifix'^h . tfct. c:^ 

[0070] K^BLfc J: 3 £:*^UfecD»«K,}:ft 
tf, Sfff^kS^A7J<i^i:Sm«-^fctJ:->TA* 
fi^D/UJt&«ai-r4D/Uit»tBg|5i:> A^fi-^- 
<0D/UJt*^£^^ yXi!c?r»atS-r4£^^ -yXSt 
«HigPt. ^^^ yrm*^iBii^-yXt!jS:S[ait--& 

mm? vT®M.\mt , -y rwzm^x?* 
tvv ^ )v? <r>? -v Tms^ig-r-i, %mmtT)Vdf y xa 

it* ft ozt tfx'% . &mw&$$tt)\''<jvbT -< 

>r court u^co-mmMZA^ <~thz 
ttfX'^h. 
[007 1] 

^>A*fl^ORSt«c0jiS^a@»{Ugi5T'»tliL, 

«aifflT*»fcA*«^R««wasE*»feA*fi^K: 
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xxm^izmm* ? v xmxmmmt^ ozt #-e# 
uamoifiMiarSMn 

[an *wmw. i <osofc^)»»k:tJtti»^«» 
[02 ] Hi icjjR-r^x-f -f si^&aB 

M^-iJrit/D -y ?0 

[03 ] 01 Kscrer^Tw s^*? -r ^^ffomvsr 
[04 ] 01 izjjk?mm»iti®crjmm%mi£cr>~mz^ 

[05 ) 0Hc^-TS®»:ajgPc7)fif«a : 5r«)*<7)ffe<^0iJ$: 

[06 ] *fttyco&2cr>mm<7)&mtziivz,mmmwi& 
[07 ] *m*nnm3cr>mMn&miz&ii&mmM.%iB 

[08)07 iz^mmtmmtTivi »; XAgp^pw 
%m&?>— mt&tm -y ? 0 
[09 ] mi\,z^-tmmwMm\LT)v^^x^ucr>mm 

[010] *JWB<oJB4tf^Ett<0JKBfc:*i»t4»6SJift 

[011] «^»^«»«Kfc»<0fl|jS«*5H-^o 
•y?0 

[»^-<0iKBJ3] 
1 1 AAJffP 



1 2 
1 3 
1 4 
1 5 

1 6 

2 1 
2 2 
23 
24 

2 5 

3 1 
3 2 

3 3 

4 1 

5 1 

5 2 
53 

6 1 

6 2 

7 1 
7 2 

7 3 

8 1 
82 

9 1 
9 2 
9 3 
1 0 1 
13 1 
1 3 2 

1 3 3 JnS3S 



[02] 

— 2 2 t7Ks t <y**?.f*i>s 



V 



1 1 



V 



— rE 



^T4l>9JW?4A>9 



< s 4 f J9)VV4*9 



3 1 



2 ftttftO^-i i>9n,-7 4>V9 



3 3 



7 



1 1 
A* 



V 



[03] 

— 22 *m9 F 4&9J1r74»9W 



¥4 *J9» 

7 4J\>9 



?4 S J9>V 
-?4 M 



74 ?9JU 
7 4JU9 



33 



k 



3 1 

A^flSrP ^4 1 *muv*tZ&m,t:Sr4*>9iV'7 4>\>9 

<x&9 ?7tk*mi$xy) 
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[an 



1 1 A;*J«rP 

I— 



2 2 



n 



jk x. 



2 4 



231 



1 2 aj^ss? 



2 3 



2 5 



2 1 A^Sg^F 



1 1 A*Ssr? 



I 

X 



[04] 



5 2 



5 3 



L 



2 4 SilgtfiSff 



2 1 A*as§? l - 



■7 



5 1 



6 1 K-hm- 

i 



6 2 



[05] 
5 3 







> 








2 4 S&ITtiiSB 



7? 



5 
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[06] 



i i Aum=F 

I 



r 



7 2 



♦I D/Uit 



7 1 A*4ST 



2 2 



7 3 



mass? 



1 2 




2 3 



2 5 



[07] 



i i Afim- 

i 




2 4 



ri 



L 



2 5 



w&9 ■j-r&M.\m 



2 l 
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[08] 



9 3 

r- 



8 2 mt>na&ttoT*x y 

2 3 



9 1 A^jSffiT 



J L^y 1 



9 2 



(fHa^^^sk 1 « aj**? 



[09] 



1 0 1 



2 3 



T 



9 1 A2)iaHP 



7J\,ZS*JXJ*& 



9 2 

ft*** 



[010] 



1 1 A*l£^ 

I 



r 



7 2 



D/Utt 



7 1 A^iirF 



8 I 



5^ >Jt>)\>-? 4>\>9i$ 



8 2 



7 3 



2 5 



1 2 
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[01 1 ] 

i 3 \-^>x;<— 



12 




1 4 







< 




; 1 


i 
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